Catalytic activity and substrate specificity of the flavin-containing monooxygenase in microsomal systems: characterization of the hepatic, pulmonary and renal enzymes of the mouse, rabbit, and rat.
Inhibitory antibodies against NADPH-cytochrome P-450 reductase, detergent solubilization to dissociate functional interaction between the reductase and cytochrome P-450, and selective trypsin degradation have been used to characterize flavin-containing monooxygenase activity in microsomes from different tissues and species. A comparison of assay methods is reported. The native microsome-bound flavin-containing monooxygenase of mouse, rabbit, and rat liver, lung, and kidney can metabolize compounds containing thiol, sulfide, thioamide, secondary and tertiary amine, hydrazine, and phosphine substituents. Therefore, this enzyme from these common experimental animals has catalytic capabilities similar to those of the well-characterized porcine liver enzyme. True allosteric activation by n-octylamine does not appear to be a property of either the mouse, rabbit, or rat liver enzymes, but is a property of the pig liver and mouse lung enzymes. The microsomal pulmonary flavin-containing monooxygenase of the rabbit has some unique substrate preferences which differ from the mouse lung enzyme. Both the rabbit and mouse pulmonary enzymes have recently been shown to be distinct enzyme forms. However, the rat pulmonary flavin-containing monooxygenase appears to be catalytically identical to the rat liver enzyme, and does not have any of the unusual catalytic properties of either the rabbit or mouse lung enzymes. Enzyme activity of mouse, rabbit, and rat kidney microsomes is qualitatively similar to the hepatic activities. Substrates which saturate the microsome-bound flavin-containing monooxygenase at 1.0 mM, including thiourea, thioacetamide, methimazole, cysteamine, and thiobenzamide, are metabolized at common maximal velocities. This suggests that the kinetic mechanism of the native enzyme is similar to that established for the isolated porcine liver enzyme in that the rate-limiting step of catalysis occurs after substrate binding, and that all substrates capable of saturating the microsomal enzyme should be metabolized at a common maximal velocity.